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[0001] *5swt4, mKVf<-xv. mKWBLXFm*u&\m-rz>o 

SrS«±t- WJbfc^L tt6fifei-5rfc^o-CJ¥l8l(10— 15 n mgt) Wfgfei^ 

[0003] U&»Lfc#e>, #q v £^Wbfc^{$:^-*b£J3V^::^ 3*«£i58«<0*/fc&»&Si 
fc^^f»fF^l-5#M) 0 

*SrrcRW»JfcUT^UTTCRSrOl!lj£<5tt*J:5^b-CV^ 0 TCRliWJ^ 
ov^tt, ffi^©^^$tLTV^(^^^W^6, 7#^) 0 
[0004] L*>bJ&^e> % rtvb©^fe»#&^tf^ r 7^^l-oV>T^$Hfc 1 fc)©-t?fc«9, 

(stol) (Dmit^mmtm. m^mmmmx^t^ 

[0005] #ff^cmi:#M¥8-253342^# 
#fF^cm2:#M 3 Pl0-224004^# 
#rF^cm3:#M2001-196201#^ 
Wtf:fclR4:#M¥l 1-251 105#4Stf* 
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#W;£i&5:#fF!&3019136-5§- 
WfFXm7 : 4$M¥5-242722#4MS 

[0006] &&W(D @ Wtt, i^V^fet'fit^b^^^, Jg*ft|lW>i&£«M4 (TClO&tfM 

[0007] ±|BB W«rj£jfcrSfc*fc, *^K^«ttt«, »SrH«W^*-f ^NiOSr^ir 
[0008] l-<fc*U£> »Sr*K6<j^ *T fcNiOSr^t? ft^KWfc 

[0009] &&L,<i^ mn#7ttW<DttA&e5~93titf*% (*fctt49-88M:%) T? 
[0010] #£b<tt, i!ufE;#7*WW, 
B O SrS-tfB^fc, 

2 3 

SiO Sr£trC#^ 
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ZrO $5£TfAl o <D&t£<bhffitii>*$r£ttB&b* 

2 2 3 

Ap:20— 40^/V%, 
BP: 18—45^/1^%, 
CP: 21—40^/1^%, 

EP:0. 1-10^/1-%, "CfeSo 

coon] #£ixra, mmjfvxttm*. 

CaO, SrO, BaOS.O ; MgOd^jltf^^<^lW^tfAP«lr, 
B O Sr£tfBi¥^ 

2 3 

SiO ^trCP^ 

2 

NiOSr-g-tfEptSr, ^-TSWe&So 

Ap:20— 40^/V%, 
BP: 18— 45^/W%, 
CP: 21— 40^e/V%, 
Ep:0. 1 — lO^/l^/o, T?fc5 0 
[0012] tfj|5^^#^ff*, §£>l^ ZnO N MnO, CuO, CoO N Li O.Na K O x P 

2 2 2 2 

O ,TiO ,Bi O ,V O ,S.OTe O a»&»rXK^4>&<fct>15|ftSr&t?F# 

5 22325 23 

[0013] £?£b<te, *»Wt!lJ:5«tlt(t:^— ^h&tfStrtflctt, ^iP^libT^CuO^^ 

U iCuOO-^fi^o. 1— 2ftm%(1tfzn0. l-6m*%)T^fe6 0 
[0014] £?£L-<J3:, ^W^iSfietft:^— XhATmfiCftft, mmtLXto, s<v7* 

{±0. 1 — 20fi*%)T?*>S 0 

[0015] B&|B^c2^*>TbSaSJI»3tSri*oBMk«BfcU-CW:, CaTiO aW*U\ 
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[0016] m^v<it. msmntett&t>K ruo &fa-zRu<Dm&m{km$r£tt e 

2 

fornix, "%t*mwm^t-t£\,^"bns ^mm^^t^m^^m^ 
m*Pttip(D^m^o. 05w.m%ur)xhthit^^x^^xhx^^m^xh^ 

cooi7] *&wxiz, ^v-xm^tzmmmm^ Nio^^yv-xm^tc^ 
7Mm%m^xm.fcte^~xh%mj$^x\;^ 0 rcDfc^ ^n^m^xr^^ 

tdmiiW-fe, m^^mW-itcbZ-lt lOOkQ/nai^ ^UftlMQ/n^±)lr 
TCR(D^fe^it^vh$< (fci:x.^±400ppm/ /o CJ^rt, ^b<{*±2 
OOppm/°CW[*k ^"9^b<«±100ppm/ / r^P fc 3), b/5^STOL^S<W]^( 

itLxh, mttwvk%i%w-tz>zbftx%z><Dx\ ^<Dmmm^\ 
[ooi8] ^yv—xmmj^mmmj&xitfv^tfm^ mo&mmbx, 

XmiJWVtc.n^iW-^—^h^mML'X^^ (^2001-390243-^-) „ 1©^^ 

m^mm<Di/8mmx&^xh) , ^mmmbmm^m^^m-r^b^x^ 
[0019] ^mm^m^m^m^ m-m^tc^m^^mmcom. ^yf^w^^ 

^^(Da^^^M-r^^T^o ^(Dj?:^^, M(10-15Axmm^)^l£ 
[0020] ^^{C#^«^§P a °oiU-C(*, #tCPS^£*T/<£Vv^ HJSS^U =3^^ 

[0021] mn&^-^Y 
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[0022] 

CaC\ SrC\ BaO^.T> , MgOd^jl(m6^<i 1 bl@(^U<»CaO) Sr&tf A 

B o £r^frBpi\ 

2 3 

sio frg-ucmts 

2 

±<9£f£L<teU MlE^^WSf^L-C, CaOt, B O fc % SiO NiOi^ ^"T 

2 3 2 

[0023] #P<7>-^*», 

Ap:20— 40^-/^%, 
BP: 18— 45^-7W% % 
Cl¥:21— 40^-/W%, 

Ep:0. 1-10^-/V%(^^1— l(Hr/V%K -Cft>SifciS0*U<, 

Al¥:25— 38^/U°/ 0> 
BP :20— 40^/W%, 
CP: 21— 30^E-/V%, 
EP:2— 6^V%, T?*>5 0 

ItufE^^WB^ _LfBA— C, EpCOffc ZrO 33,fctMl O <D'J>ft< 



WO 2005/008691 



6 



PCT/JP2004/010185 



2 

fB^^SN-tUT, CaO£ % B O SiO ZrO £ % NiOfcfc, Wi"5fc£>S:Jfl 

2 3 2 2 

AS^:20— 40^-/^%, 
Bi$: 18—45^/1^%, 
Clf: 21—40^^%, 

DP : 10^/W%i^T (IIU 0^/l/%£|&<) , 

Ep:0. 1-10^/V%(#^1— 10^/W%), -t?fc5^^W*U<, 

Ap: 25—38^^%, 
Bf¥:20— 4CHt/l/%, 
Cl¥:21 — 30^e/l^%, 
Dl¥: 1^5^/1/%, 

[0024] ittffB^^MWf^ ££>fc % ZnCX MnO, CuO, CoCX Li (X Na O, K O, P 

2 2 2 2 

o ,TiO ,Bi O .v o ,&OTe O frt>mt£inZ>'>ti:<ki>imfr£t*F& 

5 22325 23 

[0025] ^h^-eotulB^^TO-aWitt, ^b<(*65-93^%(*f^f*49 

-88fi*%) , «fc9#£L<ii68~90{*39t% (^fcfi50-86fi*%) -?&5 0 

[0026] jimil&M 

#J<£>tifc N Ag-Pd-^^k, TaN, LaB , WC, MoSiO % TaSiO , RXf&m (Ag, A 

6 2 2 

U> pa, pt, c u> nl. w, Motei?) ftnifimtf btiZo ine>o4festtt> zti^ti^- 

ffc4foa3#*Ll\ ^f^Aifttiit-CIt, BMk/l^=^^(RuO , RuO , RuO 

2 3 

)coffe > /l^^A^-fn^nT (Bi Ru O Jl Ru O ftif)^^— 

4 2 2 7-x 2 2 7 
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0>1g-a-8Mfc4&(SrRuO , CaRuO N BaRuO fc^Vj^^tbSo *X*i>, BMfc 

3 3 3 

/Vr^^7^fr:>7A(Dl^^^^0tL<, SlXfSRuO ^SrRuO 

2 3 

, CaRuO , BaRuO fcif-e&So 

3 3 

[0027] ^h«t>T?02»«1ft*t3|BfW&^r*tt, 0*U<tt7-35flC9(%» «W#*U<tt8 

-30#3BH%T?*>So 
[0028] ^PWfetffcg/U 

[0029] glutei 

w^tbT«, cuo, ^vyxjj^mfe&mmiABx -e^m^nsjgfi*5g) 

3 

[0030] CuOte, TCRH^JirbT^^fiJ^mfc-ro ^©I^CuO^tf Itt, £P £U 
<«0. l-2flcS(%(^ttO. l-6S*%),«fc«9»*U<ttO. 5~2#«% 
0. 5—6**%), SfeHl#*L<f±l-3(Wi%(*ytJ41-4fl:*%)^*>5o CuO 

[0031] ^v7 f X%4hmffimnm&m^mtmbL,Xn,CaTiO , SrTiO , BaTiO % 

3 3 3 

CaZrO % SrZrO fcW^jffi^n^^HOfifcfcs ^H&^n-^JM'K M^^n 

3 3 

^#^K£if<b^f Wo ^^t, CaTiO , SrTiO .Rt^BaTiO CD^&<<^ 

3 3 3 

3 

%0£fcJ20. 1-20**%), it)«F*U<W:l-15f*e9(%(*fcW:l-17S*%), 
Sfefc^SlXttl. 5— 12flcftf% 0fefcW:2— 15**%) T?feS 0 
[0032] ZnOte, TCR|®S^J^b-C(0^:f \\*$ktcf 0 Z<Di&&<DZnO<DttAte, #£L< 
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[0033] MgOfS, TCRM&Mb^T<D&m%mtc-? 0 rwJ&^MgO©^**, £?l£b 
<ttl— 8flC«%, «W#£L<ra2— 6#&%T?a>5 0 MgO©tSS*n**Si|Wni-*fc, s 

[0034] ft*3, ^(DfiilOTCRf|^J^b-r(D^fiJ^mfc-r»^^b-C«, Mn 
O ,V O ,TiO % Y O % Nb O , Cr O , Fe O N CoCX Al O N ZrO 

225 223 25 23 23 23 

, SnO , HfO > WO RXfBi O ft^^f btl% 0 

2 2 2 3 2 3 

[0035] ^-^b<Q»^fe 

£*t5 0 z.<om&. -ffyTMPc. mmmtn&&x?!&^Kfccxmn£tL&mnm<D 

. 25— 4T?fe5r.i:*S^U<, i«90^b<f*O. 5— 

[0036] aaa^s trapses 

jft^, 800— 900 < Cm£<Z>fi&-?5~15#fI&, J&£tttt5r£fcl«fc«9K3££n5 

o 

[0038] r^js^^ «^§pp p ptbTco, &mtt.te&m<Dm&mm<Di&, ^>-^v^ 

[0039] fcte, *«W©^j»o^1IBfcJ:*)^*Wfc:byt^Jfe«f!ISr^»f , #»W&£fcfc:«M«llfc: 
[0040] m^Ml 
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3 2 

O ffiMt*. CaRuO ©*&/fcfcfc5J;5tC#*U ^-/^^^Tm^LT^Lfc 

2 3 

o #btL^m^5 < C/min<D3iit-t?1200 o C^-e#?&b. *<0ffl£«r5B#|ltlflM#l, 
^^(C5 < C/minOjiS-eM*T?? ! &*PU^:o ^#<b*WcCaRuO ^ 

3 

^^•C»#U, CaRuO «&5NSr#yt 0 W5>tt^«&^ttXRD^T0fM©^^^^ 

3 

.LiECaRuO »*«^t!lt>, HUSt<Z>#Jt|ftT\ SrRuO Bi Ru O 

3 3 2 2 7 

mmmtW-tLX, CaRuO !^*, SrRuO Bi Ru O 

3 3 2 2 7 

2 

[0041] jJ7rttfPr*fc<D&0\ZLtfmVfc. o 0T^*<£>CaCO , SrCO , MgO, B O , Si 

3 3 2 3 

o .zro ,ai o &rmio*,*ifc^i-*!i»j|ia^(i8aiH)fc^4J:5^*b 

2 2 2 3 

[0042] [^1] 
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CaO : B 2 0 3 : Si0 2 : Zr0 2 : NiO= 34 : 36 : 25 : 5 : O 


© 


CaO : B 2 0 3 : Si0 2 :Zr0 2 : NiO=33 : 34 : 24 : 4 : 5 




CaO : B 2 0 3 : SiO a : Zr0 2 : NiO= 34 : 36 : 25 : 0 : 5 




CaO : B 2 0 3 : Si0 2 : Zr0 2 : NiO=34 : 30 : 21 : 1 0 : 5 




CaO:B 2 0 3 :Si0 2 :Zr0 2 :NiO=40:30:21 :4:5 


® 


CaO : B 2 0 3 : Si0 2 : ZrO z : NiO=33 : 1 8 : 40 : 4 : 5 


(2) 


CaO : B 2 0 3 : Si0 2 : ZrQ 2 : NIO = 20 : 45 : 26 : 4 : 5 


® 


CaO : B 2 0 3 : SIO z : ZrO z : NiO — 34 : 35 : 25 : 4 : 2 


® 


CaO:B 2 0 3 :Si0 2 :Zr0 2 :NiO==31 :32:24:3:10 


*®> 


CaO:B 2 0 3 :SI0 2 :Zr0 2 :NiO==31 :31 :24:3: 11 


<S> 


CaO:B 2 0 3 :Si0 2 :Zr0 2 :NiO~ 34:36:25:4. 9:0. 1 


<8> 


CaO:B 2 0 3 :Si0 2 :Zr0 2 :NtO=34:36:25:4:1 




CaO : B 2 0 3 : Si0 2 : Al 2 0 3 : NiO =34 : 36 : 25 : 5 : O 


0) 


CaO: B 2 0 3 : Si0 2 : Al 2 0 3 : NiO=33 : 34 : 24 : 4: 5 


*© 


SrO:B z O 3 :SiO 2 :ZrO 2 :NiO=34:36:25:5:0 


<8) 


SrO : B 2 0 3 : Si0 2 : Zr0 2 : NiO=3 3 : 34: 24 : 4 : 5 


*© 


CaO:MgO:B 2 O 3 :Si0 2 :ZrO 2 :NiO=24:10:36:25:5:<7 


<fl> 


CaO : MgO : B 2 O s : SI0 2 : ZrO z : NiO= 23 : 1 0 : 34 : 24 : 4 : 5 



[0043] ^mtt#A'&fo<D&\z.miMt 0 mftt\,x<D?—\i°%*~jv*Mmffifri't£fr 

[0044] ffihmtvx:^ *2^i-j;5*a&bn4fe*3^ufeo 

[0045] ftmistcmm&m(DffiMRrftf7*mmt, mm^tdmrnt*, m\^-r& 

[0046] EttSMffi 
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&$ittt£ 0 Ag-Pt3St^— ^htc*5»t5Ag«95SS%, Ptf*5fi*%-Cfeofc 0 
o/c 0 

[0047] M.m&tt&<D#Mr.(TCR. STQDPii 

[0048] TCR(@^ficD?M#tt)(DM«, mU25°C^mtVX, 125°C— mS*^ 

^fcto^ito^w^anB-ra^^j:?)^^ jy^cf*, 25°c, -55°c 

, 125°C(D^:th^:th(Dm.mU^R > R ( Q /□) fcbfc*^!:, TCR&, TCR= ( 

25 125 

R -R )/R /100 X 1000000, &££9*&fc(W&teppm/°C) 0 

25 125 25 

IC^-To j1S> TCR< ± 400ppm/°C Am&(Dmmbtez> 0 

[0049] STOLOSBfrMifiaflT) ©ffHBBtt, J¥^fet^^^«ffi^5#Rl*Pbfc^{C30 
Tf4, ^«j£^200V^T^Tofc 0 #S*S:*2^i- 0 It, STOL< ±5%jW 

[0050] fc*s, #fHKti:«fflb*itt|SHB(ctt24fl , T?*)S 0 

[0051] [&2] 
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[0052] m2iZ7rrf&?^ tf7XUf&&mk£l£tiim&($S&l, 3-10-1, 19-26) Km 
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NiO(E»)3^a^*HTV^V^9^Sr&tfWfl, 21, 23, 25f3\ TCRflSjBflS 
1"5:i£«f&£;ftfc 0 CtU^J-LT, NiOSrO. 1— lO^-/w%©«5IS"C^!JPb^f9 
*Sr£triK3|6f3~ 10, 19, 20, 22, 24, 26"C«, TCRRt^STOLSr^Jp^Sri: 
aSft^S^fctefRUfc, ft3b\ NiO(ES¥)^H^^%»L-fc^^^tf^3jS|-10 
-l-e^NiO^^p^^XV^V^^^tf^l, 21, 23, 25£JfctfcLT, ST 

CaO(Ap) l£*tLT, IWICH^OMgO, SrO, BaO^O^TSikL-TlIl^ii^ 

2 2 

O (Dp)^xfcm^. K«Offll^iS«>Sr^aqiinBTt^(»W21, 22#j$) 

3 

o 

t£& s ZnCX MnO, CuO, CoO, Li O, Na O, K CX P O % TiO % Bi O 

2 2 2 25 223 

2 5 2 3 

fcas, S|c«tttt-^©feHSr^b**-Cb (^13-18), ±|B|Biifcra«©ffil^ 

[0053] »^£3^PLfc^(f^2, 11, 12) iCfflU ^T^^3Sfi?£*l5o CuO£ 
M^LT^PLfc^ NiO^»$ttTW c eV>^y^^tp^2{^ % STOL^ 

l^bi-5rfc#4*»-c#;fc, sTOL&fflkvtzwZs Niotfmtia&fox^te^fcib, 
btiZ> Q ^tucatu mo&5*/i'ffitoU£tf 1 ?x&istt&&ftiin. tcrrustol 

3 

[0054] 

ffifcM<DCaCO , B O , SiO ^I^ZrO SrJWBU CaO:B O :SiO :Zr 

3232 2 232 

O = 34^U% :36*/l'%:25*/l'%:5*/l^fcfc5£5K:BB-&U HJfe#U<blW]$l 

2 

[0055] ll*Wl©3gmtt*t3N-3tr5SS*P*i:U-C«>NiOi:«:, iS« 
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3 

[oo56] mhti±m.ifi^~^h^m^^x, mMmtmm^xmwmfcW-*mz. 0 ma 
^(Dmo^mmm^vtct^ 19. 8ii%t*fcofc 0 #^^^^1^^ 
*j-lt, mmmitmm^ TCRbsTOL<Dmm*n^tc 0 mam.-. 1101 

00Q,TCR:90ppm/°C, STOL:-0. 8%ir^f ^^:^#bnfc 0 
[0057] Z.fl\Z.ni^ ±.m^tzM2(DW&7X\%, 5^U%(DNi0^^y^U^m^^tc 

n 27tm£\s\m<Dwmi)mbfrix\, 

[0058] ^tLb<^w^^)^, NiO£, miJmbVXmiJnVXi>TCRRTJSTOL%cW$h%:ftM 

mmtvx^frtcm&kmm<D%im%nzz.k&x%^ ^m^m±^^t 
[0060] *mm<DmMmmiz^^xmmvx%tci)K ^mn^tcmmmmic 
mmx%mu%^b\^^x^ 0 
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[2] &t*nwm^izir\z.o. i— io*/i>%<Dmo^tftf7xwwt,m*mw&)fc 

[5] iftjfBtf^WW. 

CaO, SrCX BaORXfMgOfrhm&tlZ^^bhim&^ts-AMb, 
B O SratfBf^ 

2 3 

SiO Sr^tpCifc 
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